The effect of benzyladenine on growth, ATP pool size and specific radioactivity, and the rate and amount of RNA synthesis in aseptically cultured axes of Phaseolus vulgaris during the first 24 hours of germination were measured in experiments where the duration of benzyladenine application and its concentration were varied. Maximum promotion of growth (25%) occurs at 10-6 M benzyladenine. (4) and Brandhorst and Humphreys (3). Axes were incubated in 20 /.Ci/ml (1.32 X 10-6 M) 8H-adenosine (New England Nuclear) in Gamborg's medium for 1 hr in the dark at 25 C; these are the standard incubation conditions.
hr at 25 C. Fresh weight was determined by blotting the axes and then weighing.
Biochemical Measurements. ATP pool size and specific radioactivity, the rate and amount of RNA synthesized per axis were determined by the method of Emerson and Humphreys (4) and Brandhorst and Humphreys (3) . Axes were incubated in 20 /.Ci/ml (1.32 X 10-6 M) 8H-adenosine (New England Nuclear) in Gamborg's medium for 1 hr in the dark at 25 C; these are the standard incubation conditions.
The conversion of adenosine to guanosine was negligible (17) . RNA was extracted ( >80% yield) by the method of Solymosy et al. (13) as previously modified (16) . RNA was run on 2.4% acrylamide gels as described by Loening (11) ; gels were scanned with a Gilford spectrophotometer with a linear transport attachment. RNA species were identified using the criteria of Loening and Ingle (12) . Gels were sliced to 1 mm and prepared for scintillation counting (14).
All scintillation counting was performed in Aquasol (New England Nuclear) in an Intertechnique liquid scintillation spectrometer (SL 30).
Abscisic acid was a gift of the Hoffmann-La Roche Co.
In many plant systems ABA retards growth and nucleic acid synthesis (10, 15, 20) , and its effects are dominant in tissues which are in a dormant state (1, 2, 5, 7, 9, 21) . Inhibitory effects of ABA can be counteracted by manipulating the level of other hormones (2, 5, 7, 10, 15) . Some of these experimental systems are responsive to GA, others to cytokinins (2, 8, 10) . We have shown previously in germinating bean axes that ABA depresses the rate of RNA synthesis without a major effect on respiration or RNA precursor metabolism (18 
RESULTS
Growth Measurements. The normal course of germination of bean axes is characterized by an initial period of rapid imbibition of water that is complete in 3 hr, followed by a plateau in fresh weight (Fig. 1) . Growth commences after several hours and continues at a linear rate through the 24th hr. Axes incubated continuously in 10-6 M BA show a simnilar pattern of growth but with approximately 10% promotion of wet weight by 24 hr. However, wet weight from hr 6 to 24, which represents axis growth as distinct from imbibition, is promoted by 25%. Growth of axes incubated in 10-5 M ABA is inhibited by 50% by the 24th hr. Axes transferred from a medium containing ABA to one containing ABA plus BA at various times during development show a promotion of nrowth which is measurable within 2 hr (Fig. 1) .
Neither GA3 nor GA, at concentrations from 10-8 to 10-4 M had any promotive effect on axis growth. Both kinetin and BA promoted growth (Table I ). The highest concentration of BA tested, 10-4 M, was slightly inhibitory to growth; 10-6 M BA was optimal in promoting wet weight increase. ABA at concentrations of 10-7 to 10-4 M was progressively more inhibitory to wet weight increase (Table II and ref. 18 ). Attempts to reverse ABA inhibition of growth using GA3 were unsuccessful and, in fact, the highest concentrations of GA3 combined with ABA produced additional growth inhibition (Table H) (Fig. 2) . RNA synthesis in the presence of BA shows a dose-response curve similar to that found for axis growth ( Table I ), in that low concentrations of hormone promote while 10-4 M is inhibitory. At all times of germination that were examined 10-5 M BA promotes the amount and rate of RNA synthesis over that in control axes (Fig. 3) . Benzyladenine at concentrations of 10-6 and 10-s M does not affect ATP pool size (Table III) or specific radioactivity (data not shown).
Reversal of ABA Inhibition of RNA Synthesis. ABA inhibits the amount of RNA synthesized by 67% at a concentration of 10-6 M (Table III) . This inhibition can be totally overcome by 10-s M BA continuously present in the medium, and pool size or growth, it is possible that they act directly on some component of the RNA-synthesizing system. Wet weight increase and RNA synthesis are not always affected to the same extent by hormone treatment. The optimum growth response to BA is at 10-6 M, whereas optimal promotion of RNA synthesis occurred at 10-5 M. In ABA-BA reversal experiments, wet weight increase can be restored by both 10-5 and 10-6 M BA, whereas the rate of RNA synthesis is restored to control levels only by 105 M BA in combination with 10-6 M ABA.
Trewavas (15) RNA synthesis while ABA depressed the rate. He further found that the action of BA was dependent on culture conditions, in that BA exerted a greater effect on Lemna grown under suboptimal conditions. Under our conditions, which appear to be optimal for growth, BA still has a pronounced promotive effect on growth and RNA synthesis.
It has been reported that ABA inhibition of growth can be reversed by GA or by cytokinins but not usually by both (2, 10) . Since GA influences cell elongation and cytokinins influence the rate of cell division, it might be predicted that systems which grow primarily by cell elongation would be more responsive to GA, whereas systems in which cell division is important for growth would be more responsive to cytokinins. However, in germinating bean axes cell divisions do not commence until about the 18th hr after imbibition (19) , nevertheless, the system is responsive to cytokinins but not to gibberellins during the first 24 hr.
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